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Safety Assessment Methods

e FHWA-SA-16-016: Guide

Scale and Scope of Safety

DeVE|OpeC| by TPF'5(255) HSM Assessment Methods in the

Project Development Process

Implementation Pooled Fund
Study

e Observed vs Predicted Methods

e What other states are doing and
methods they are using

e PA's Network Screening Method

pennsylvania

DEPARTMENT OF TRANSPORTATION




Using Observed Crashes for Analysis

e Can be very relevant & useful in evaluating the recent safety
performance on existing facilities

e Becomes less relevant in estimating the future safety performance
of existing facilities
— When traffic conditions change significantly
- When projects make substantial design changes to those facilities.

e May be of limited or no relevance for project alternatives that
substantially change the type of the roadway or for facilities on
brand new locations.

e There is a need, therefore, to select the appropriate safety
assessment method or methods for the unique project
development task.
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Safety Assessment Methods (Observed Data)

Limits of Using Only Observed Crash Data
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Figure 3-5. Regression-to-the-Mean (RTM) and RTM Bias



So what about crash rates?
Crash Rate Is

the Most Common
Measure of Safety




The Colorado & Montana Example

Year # Acc AADT Rate
1988 13 2,900
1989 11 2,900
1990 13 3,050
1991 23 3,400

Gambling Introduced In 1992

S

After Gambling

Year - # Acc AADT Rate
1992 30 10,618
[ 1993 <30 13,200

1994 360 14,300
1995 40 13,900
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The Colorado & Montana Example

Before Gambling: Average Rate = 2.26
After Gambling: Average Rate = 1.23
Highway Alignment and Typical Cross-Section have not Changed

After the Introduction of Gambling, the % of Crashes Involving
Alcohol increased 500%.




The Colorado & Montana Example

Is Drinking and Driving Plus
Gambling Good for Highway
Safety?




Data Driven Safety Analysis

How can we improve
safety assessments?

Use the Highway Safety Manual




Network Screening using the HSM

o Safety Network Screening is reviewing a transportation network
to identify sites based on the potential for reducing average crash
frequency

e A summary of Safety Network screening options are in Chapter 4
of the AASHTO’s 2010 Highway Safety Manual

e Table 4-1 shows the Data and Input needs for each specific
Performance Measure

e Pennsylvania uses the Excess method w/ EB adjustments




HSM2
Removing

.

PA Uses —

Average Crash Frequency v v
Crash Rate v v
Equivalent Property Damage Only (EPDO) v v EPDO Weighting
Average Crash Frequency Factors
Relati it
Relative Severity Index v v Ine;ﬁiel'ze Severity
Critical Rate v v
Excess Predicted Average Crash J J
Frequency Using Method of Moments
Level of Service of Safety v v Callbr?ted S_PF with
Overdispersion Parameter
Excess Predicted Average Crash J J Calibrated SPF
Frequency Using SPFs
Probability of Specific Crash Types v v
Exceeding Threshold Proportion
Excess Proportion of Specific v v
Crash Types
Expected Average Crash Frequency v Y Calibrated SPF with
with EB Adjustment Overdispersion Parameter
) Calibrated SPF with
EPDO Average Crash Frequency with v v Overdispersion Parameter &
EB Adj
djustment EPDO Weighting Factors
Excess Expected Average Crash v v Calibrated SPF with

Frequency with EB Adjustment

Overdispersion Parameter




Assessment Method

HSM - Potential For Safety (Excess method w/ EB adjustment)

Number of

Crashes

A
More Crashes :I'han Predicted

Potential for Safety
Improvement (PSI)

SEEEY PR

— SPF

A - observed # of crashes more than predicted

*- corrected # of crashes by EB method

A - observed # of crashes less than predicted

*- corrected # of crashes by EB method
M - predicted # of crashes from SPF

-».----*------

Fewer Crashes Than Predicted

» AADT

t
AADT at Analysis

Location .
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Safety Analyst Tools
vatety /g Assers

- Safety Analyst™
- Ohio * Montana
. Kansas « West Virginia
. Michigan + Israel
« Washington
 Illinois

Kentucky




How To Logically Group and Compare Facilities?

SPF Equations Developed by Penn State

e Intersections e Segments
— Two-Lane Rural — Two-Lane Rural
e 5 SPF Equations based e 11 SPF Equations based on District
on traffic control _ Multilane Rural
— Multilane Rural e 1 SPF Equation

e 3 SPF Equations based

. — Two-Lane Urban / Suburban
on traffic control

. e 11 SPF Equations based on District
— Urban Arterial q

e 9 SPF Equations based — Four-Lane U|_1d|V|ded Urban / Suburban
on District e 1 SPF Equation

— Four-Lane Divided Urban / Suburban
e 1 SPF Equation
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Pennsylvania’s Highway Network Screening

Screening Categories

e Intersections
- Urban
— Rural

e Segments
— Urban
— Rural

1. This is similar to Ohio’s Network Screening categories which use
Safety Analyst (only uses SPFs with AADT & no adjustments)
2. Broken down by County
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Network Screening Pilot

e Analyzed Cumberland and Erie Counties

Utilized CDART to include:

- Segments with crash clusters of at least 8 crashes within 1000 ft
— Intersections with 10 or more crashes

Utilized VideoLog and Google Maps for most site specific
information

Utilized PennDOT curve database for curve related
information

Included all dependent variable and documented all data
in Excel

Did not complete SPF calculations




Network Screening Spreadsheet Development

e Originally envisioned utilizing PennDOT HSM Analysis Tool
A to complete SPF calculations

e Developed Excel spreadsheet to enter network screening
information and complete SPF / excess value calculations
— Separate spreadsheets for intersections and segments
— Separate tabs for rural and urban facilities
— Separate spreadsheets for each County
— Accounted for varying inputs based on facility type
— Easily editable
— Allows for additional facilities




Network Screening — Segments

e Exclusive to State owned highways
e SPF calculations are based on AADT and dependent variables
o Utilized CDART and excluded intersection crashes

e Crash cluster thresholds varied by County from 3 and 12
crashes per 1,000 feet in order to get an average of 120
locations per County

e Those locations are split between the rural & urban tabs

e Some counties due to demographics may not have rural or
urban lists or very short lists




Network Screening — Segment Challenges

e Eliminated locations that did not fit a SPF equation
e Extended segments to eliminate partial curves

e Reconciled primary / secondary segments

e Split segments up based on critical parameters

e Additional crash data was required based on the above
modifications




Network Screening — Segments

Eeqginning Ending Mumber of Obzerved Predicted Expected
- Lanes [Muli- Fioadside N Shoulder Total Dwys i Mumber of | Total Degree of | Presence of - Centerline Observed " .
District Couny Foad Hame SR Seqment CIffzet Segment Offzet lane = 4 or more Length [Fest) ARDT Hazard Rating Passing Zone Fumble Strips | Intersections Curves Curyature Mledian Barrier Speed Limit Fumble Strips Crashes Cr:ﬂ:s ! lerse.}:s | Puerdispersian W le{s@}:sf Encess
lanes]
g ‘fark Springwood Rd 2002 anen 1996 onvo 2227 2-lane 2368 164976 E =] =] 3 3 15 Tda MiA RS 46 4.20 4.76 0529 015 253 377
g Yok Carlizle Rd an74 a7s0 2519 07e0 2980 2-lane 4248 21047 5 =] =] 40 o a RdA RA RA 52 10.40 5.99 0529 0.2 947 348
g Yok Sticks Ad 0216 0240 0940 0240 2022 2-lane 10g2 2EM B =] =] 1 1 T2 RdA RA RA 28 5.6 0.8 0529 032 407 328
g Yok Penn St 200 oo 2013 on40 0425 2-lane 823 7264 4 =] =] 4 2 54 RdA RA RA 26 5.00 147 0529 017 440 293
o Eilue-Gray Hwy 0018 014 & 150 10g2 Tulki-lane U] 35897 [ o 3 1] Wes 50 MPH Mo 25 LD 730 0.4 52 A2
o Mount Olivet Fid 2035 00 201 050 034 Zlane a1 2913 Mo o z 46 MiA [ [T 28 .72 523 043 B2 A0
o Windzor Fid 2031 [ile]] 2 020 222 Zlane 2382 4503 Mo o 7 128 MiA [ [T 28 . .08 523 0.23 T2 EE
g ‘fark Camp Eetty Wwashington Fid 2005 an40 1386 oS0 0633 2-lane 2980 TE36 -] =] Mo o 2 287 e IfaS [ 40 .00 4.59 0523 013 T44 255
g ‘fark Moulstown Fid 3072 an40 1902 oS0 1318 2-lane 1454 8278 g =] es 3 2 132 e IfaS [ 29 .80 2.85 0523 015 536 2.51
g ‘fark Lincoln Hwy an3a 150 1061 0150 2917 2-lane 1556 429 4 =] Mo g a 1] e IfaS [ 23 4.60 171 0523 0.28 379 208
g ‘fark Carlizle Fd 074 ar3a 2238 a7s0 0652 2-lane 13925 21738 =] =] Mo 1 a 1] e MR [ 24 4.50 258 0523 0.1 433 175
g ‘fark Elug-Giray Hwy a01s 01610 2413 0160 3958 Tlulti-lane 1545 35897 4 MR ez i} a 1] Yes 55 MPH Mo 1 3.40 107 0.730 0.26 279 17z
‘ol Eryanswille Fid 0 OEE 207 070 0267 -lane 1227 373 7 o Mo 3 17E 112} 10, ) 5 .44 52 023 310
‘ol Country Club Fd 3 004 360 ons0 1338 -lane 1242 1agg0 4 o Mo 13 14 112} 10, ) 4 il 52 0.13 4.41
‘ol Sherman St Et 1] O5E 358 0570 1201 -lane 2383 153 4 o Mo o u7 112} 10, ) T .36 52 020 499 .
‘il Moulztown Rd 3 [uik] T34 o030 1144 -lane 405 278 4 o ez 4 27 s} 18, ) 4 . .52 52 0.14 254 LE2
g ‘fark Lincoln Huy oo o 0028 oo 1776 2-lane 1780 16EED 4 =] =] 12 o a Tda MiA RS 20 4.00 184 0529 0.25 346 162
g ‘fark Springwood Rd 2002 aogo 0473 ong0 1960 2-lane 1487 6247 E =] =] E 3 E2 Tda MiA RS 12 LEQ 149 0529 0.28 208 156
g Yok Rioth Church Rd 2069 an40 oz ons0 ong 2-lane 1314 1736 4 =] =] 1 3 108 RdA RA RA 1& 220 0.87 0529 0.35 238 151
g Yok Freyswille Fid 20m anzo 1638 o030 1244 2-lane 2338 s0gg8 5 =] =] 1 3 12 RdA RA RA 22 4.40 247 0529 0.25 3492 145
g Yok Old Hanower Bid 072 aog0 2434 o100 0925 2-lane 1283 5445 4 =] =] E 1 ] RdA RA RA 15 2.00 117 0529 028 249 132
o S Gueen St 0074 057 7 0820 0273 -lane 2682 15327 4 o o 20 z (=] 8 1A 1A A B8 523 017 5.94 128
o MNauvoo Fd 4023 002 E: (D] 1223 -lane 1286 J3EE [ o o [ 1 kA 8 1A 1A 12 B3 523 042 177 114
Yo Consitution Ave 3007 [ole]] K [iliE=n] 0033 -lane iEE] B480 [ o o ] z [ 8 1A 1A 14 . |46 523 0z 281 105
g ‘fark Tyler Fun Fd 3086 aoza 1863 oz 2617 2-lane T4 TET4 4 =] Mo T 1 16 e IfaS [ il 2.20 0.52 0523 0.25 186 104
g ‘fark George St 0131 o120 1716 0130 0521 2-lane 956 12808 g =] Mo £l a 1] e IfaS [ il 2.20 0.95 0523 027 186 0.91
g ‘fark Fiosztown Fd 77 anza 07as o030 0433 2-lane 956 3498 -] =] Mo 2 1 30 e MR [ o 200 0.52 0523 040 14 083
g ‘fark Canal Bd 0321 ao3a 0347 o030 1w 2-lane 44 903 =] =] Mo 3 1 36 e MR [ il 220 107 0523 022 195 088
g ‘fark Biezecker Bd 3061 0130 o151 0130 023 2-lane a7e 950 4 =] Mo 3 2 122 e MR [ o 200 0.75 0523 0.30 163 088
g ok, S Gugen St 0074 U] 1051 0570 01396 2-lane 1220 16927 4 Mo Mo g 1 17 Tfa MAA RS 1 280 173 0529 020 259 088
g ok, Linzaln Huwy oo 0160 2208 o170 0233 2-lane 1671 16305 4 Mo Mo 15 1] 1] Tfa MAA RS 15 300 191 0529 0.24 274 083
g ‘fark Clearview Or 3008 anzo 049 onzo 151 2-lane 862 1081 =] Mo Mo 1 2 Ell [fa MiA RS k] 180 10.54 0529 0.38 138 0.81
g ‘fark Susquehanna Tr 0295 an40 2199 ons0 nran 2-lane 1221 rag 5 =] =] 1 2 63 Tda MiA RS 1 220 0.38 0529 057 116 0.0
g ‘fark Dielta Fid 074 0zzo 0038 0220 0929 2-lane 294 5200 5 =] =] 2 1 22 Tda MiA RS 4 180 0.EQ 0529 0.35 128 0.7g
g ‘fark Canal Rd [IEH] aogo Og12 ong0 1514 2-lane EEL 903 [ o o i) 1 13 [T [ [ o .00 1.01 0529 0.24 176 076
g ‘fark Diayz Mill Bid 042 0190 2142 0200 0v4z 2-lane 1086 3TEE 4 =] =] E 2 54 Tda MiA RS o 200 0.94 0529 029 169 0.78
g ‘fark Windzaor Fid 203 aogo 1500 ona0 015 2-lane 1260 438 5 =] =] 1 1 g Tda MiA RS 1 220 116 0529 0.30 129 0.74
g ‘fark whoolen Mill Bd 0251 0430 1651 0440 029z 2-lane 1076 2186 5 =] =] 3 1 36 Tda MiA RS 4 180 0.4 0529 042 113 0.7z
g Yok ‘ork Rid 01g 0180 2608 0130 0047 2-lane H 114449 5 =] =] 2 o a RdA RA RA g 180 1056 0529 032 127 0.71
g Yok Tyler Run Rd 3066 o a2 oo 123 2-lane 1260 874 5 =] =] E 2 E2 RdA RA RA 12 280 172 0529 0.2 242 070
o Susquehanna Tr 0235 onzn BE2 020 n2g -lane E2E 12127 5 o o ] 8 1A 1A E] .20 .93 529 013 63 070
o Mount zin Fd 4040 ol 232 120 0003 -lane 758 478 [ o o £ 8 1A 1A ] LD .58 523 032 .27 (]
o Hanower Fid i 0320 327 330 1218 -lane 174e 14280 4 o o 1 1] 8 1A 1A 14 .30 B 523 0.25 57 (]
g ‘fark Ielain St f Hanowver Rid e 0262 0608 0zvo 0631 2-lane 652 1870 g =] Mo 3 a 1] e IfaS [ g 160 067 0523 027 135 063
g ‘fark Sewven Yalleys Fid 0616 02e0 1692 0280 2477 2-lane il 9817 g =] Mo [ a 1] e IfaS [ g 160 .60 0523 032 128 063
g ‘fark Canal Ad 4002 aoga 2228 o030 Qos0 2-lane 06 2703 4 =] Mo 2 1 a0 e IfaS [ g 160 042 0523 044 108 0.6
g ‘fark Hezzs Farm Rid 0214 Q2o 1355 020 0330 2-lane 1554 3839 -] =] Mo 4 3 T2 e MR [ il 220 125 0523 0.3 19 0.6
g ‘fark putz Creek Fd # Cranberry Yalley 1014 0o 0058 afa 1035 2-lane 950 TE3 -] =] Mo 4 2 106 e MR [ g 160 051 0523 0.41 115 064
‘ol Ol Hanower Fid 3072 a7 454 70 1965 -lane G614 4572 4 o o 2 =) 1A ) n 1] .27 52 013 191 0.64
‘ol Lombard Rd 2007 004 507 50 0364 -lane 1488 10821 4 o o E 112} 10, ) 12 .40 66 52 0.26 213 063
‘ol East Berlin Rd 0234 004 300 40 1230 -lane 930 Jalit:x} =] o o 2 112} 10, ) ] 1] LE3 52 0.33 130 0.61
‘ol Star View Rd 1010 Juik] 304 30 1506 -lane 12 2T4E =] o o T e} s ) ] LED LE1 52 0.41 113 058
g ‘fark Ealtimore Pk 044 aozo 0034 onvo 0274 2-lane 240 14415 4 =] =] T o a Tda MiA RS g 180 .86 0529 0.28 14 055
g ‘fark Grantley Rd 400 o 1747 o0l 1008 2-lane 1270 E337 5 =] =] 0 2 E2 Tda MiA RS o 200 130 0529 0.28 182 052
g Yok ‘ork Rid 4035 o024 1242 o030 2080 2-lane 243 2773 B =] =] 7 2 122 RdA RA RA 1 220 133 0529 040 185 052
g Yok Main St Pleazant Walley Rd 016 o 1200 onzo 0230 2-lane 1533 1360 B =] =] 2 4 224 RdA RA RA 15 2.00 237 0529 0.13 288 0.51
g Yok Canal Rd 09 an40 2061 ons0 0500 2-lane 17 037 4 =] =] 3 1 27 RdA RA RA 4 180 110 0529 028 160 050
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Network Screening - Intersections

e Included at least one State highway
e SPF calculations are based on AADT and dependent variables
e Utilized CDART

e Crash clusters varied by County from 3 to 13 crashes per
intersection in order to get an average of 160 locations per
County

e Those locations are split between the rural & urban tabs

e Some counties due to demographics may not have rural or
urban intersection lists or very short lists




Network Screening — Intersection Challenges

e Eliminated locations that did not fit a SPF equation

e Needed to collect Local Road AADT for most local roads
- 2,261 local highway counts were necessary
— Letter from HSTOD were sent to 694 municipalities
— Each PennDOT District was provided a list of intersections
- Numerous emails and phone calls were received from

municipalities regarding the counts

e Intersection crashes account for all crashes within a 250
foot radius. Tight intersection spacing required further
analysis.




Network Screening - Intersections

IMajor Road

IMinor Road

N o ) Lef [Fight Observed Observed | Predicted i . Expected
Distrct | County Municipality Intersection Type FoadMame Designation | Segment| Offset | AA0T ilhtEEne SPe?d Turn | Turn | Crosswalk Road Mame Designation Segment [ Offzet | AA0T See?d Crosswalk Skew Crashes Eraches!| Crashes!| Querdispersion | ' | Crashes | Bresss
Lanes | Limit Lane | Lane Lirmit ear ear ear

g “tark ‘west Manchester Twp 4-Leg Minor-Street Stop-Controlled Bannister St SR 30458 0030 1613 Gd4dd [ 2-lane I M Adams St T-515 M Ml 3874 [ N MIA a0 40 §.00 172 1.348 0.30 612 4.40
g ok Jackson Twp 4-Leqg Minor-Street Stop-Contralled East Berlin Bd SR0234 0140 0000 | SO13 | Z-lane | MM | MIA | MIA A Biesecker Rd SR 3061 0130 Qo0g 2173 | WA e S 23 5.80 143 1348 034 4.3 2.88
g ork ok Twp 3-Leg Minor-Street Stop-Contralled Springwood Rd SR 200z 0030 0544 | S247| Z2-lane | MM | Mo | Mo i [fa Chapel Church Rd T-T36 Ty Ty STTI| MM i [ [Vl 23 5.60 246 117 027 475 223
] ok ‘wfindsor Twp 4-Leg Minor-Street Stop-Controlled East Prospect Bd SR 0124 0120 0000 | 5421 | 2-lane [ MMA | MIA | MIA A Freyswille Bd SR 2001 0040 0000 [ 5088 | MW [ a0 20 4.00 182 1348 0.29] 337 155

g ‘ark ‘wiest Manchester Twp 4-Leg Signalized Lincoln Hiwy SR 0030 0z00 0000 | 36317 | Multi-lane|  MIA | MG | MIS i [fa Trinity Fid ! Biaker Rid SROG1S{ T-500 0330 MIA[ 2697 (NIA| 10463 M i [ [Vl 43 8.60 5.82 0.203 046| T.32 1.50

] ok York Twp 4-Leg Signalized S Queen St SR 0074 0530 0000 | 15927 | Multi-lame| MIA [ NIA | NI Mis St Charles 'wiy ! Pauline Or Laocal Rd M M 8749 | M & A 36 T.20 4.13 0.203 054] 554 141

g ok Codorus Twp 3-Leqg Minor-Street Stop-Contralled Steltz Rd SR 0851 0030 0337 | 4253 | Z-lane | MM | Mo | Mo A Fiscal Bd T-360 N T 222 | N e Y 15 3.60 0.59 1117 0.56] 137 1258

g “ork | Mewberry Twp ! Fairview Twp | 3-Leg Minor-Street Stop-Contralled Patts Hill Bd ! 'wynd amere Rd SROIFT 0180 0000 4735 [ 2-lane M& | Mo [ Mo M Pots Hill Rd SR0352 [u]u} ] 0000 1267 | MM MIA M 17 3.40 1.36 1117 040 258 1.2z

g ark Paradize Tup 4-Leg Minar-Street Stop-Contralled Lirncaln Hiy SR 0030 00s0 1230 | 13798[ Z-lame | MM | MMA | MIA A Lzke Rd SR305S/T-388 |0O70/MMIA| ZTI7INM| 364 | MW [ ] 17 3.40 202 1348 027 303 101

g ‘'l ‘windsor Twp 4-Leg Minor-Street Stop-Contralled East Prospect Rd SR O24 [ny(u]u] 0333 2421 | 2-lane 6 | NS | MRS | A Mountain Rd T-TEG (R la) s 131 fa) al 50 14 .80 .25 1348 0.37 2.23 0.95
] o “ork Twp 4-Leg Signalized S Queen St SR 0074 0530 1018 | 20133 | Multi-lane| MIA | MIA | MIA | R Tuler Bun Bd! Donnaln SH3056 ! Local Rd [0020 M) 29105 1 MIA | 7198 A 15 A 32 5.40 4.40 0.203 053] 534 0.94
g ‘o Heidelberg Twp d-Leqg Minor-Street Stop-Contralled Old Hanower Rd SR 3072 00s0 0000 | 5485 | Z-lane o T T T Iron Ridge Rd SR 3047 o110 Qo0g 1232 A 1 S 13 2.60 .28 1345 037 21 0.53
] o ‘windsor Twp 3-Leg Minor-Street Stop-Contralled Pern St SR 2031 o040 000g 72N [ 2-lane 1A | Mo | Mo A Shaw Bd T-758 A A 18 A 1A A 1 3.20 0.36 117 0.71 118 0.2
g ok Lower windsor Twp 4-Leqg Minor-Street Stop-Contralled Main St Mt Pisgah Bd SR 2003 0130 0000 | 3355 | Z-lane [ MM | MIA | MIA A “rorkana Rd ! Bluestone Rd SR 2019 0030 Qo0g 1733 | WA e [E1] 13 2.60 133 1348 036 214 0.51

g ork Mewbery Twp 4-Leg Minor-Street Stop-Contralled Lewisbery Rd SR 0352 0140 0000 | 647 | 2-lane | MM | MIA | NS i 112 “rork Rd ! Old Guaker Rd SRA003/T-917  |0Z00 NI 3554 T MIA| 1684 | NN Mt 55} 13 2.60 138 1348 035 217 0.73
g ark Jackson Twp 3-Leg Minar-Street Stop-Contralled Old Hanower Rd SR 3072 0130 3048 | 803 | Z-lane [ MM | Mo | Mo A Lzke Rd SR 3032 00E0 3725 [ ZTIE | M [ A 17 3.40 231 1117 0.z 309 0.78
g ‘o Paradize Twp 4-Leg Minar-Street Stop-Controlled East Berlin Bd SR 0234 a0z0 1§27 | T720 | 2-lane I8 | M| M| MM Canal Rd SR 4002 00sa 0307 2914 ) lia} 60 [5 3.20 216 1348 0.26| 233 077
g ol Heidelberg Twp 3-Leg Minor-Street Stop-Controlled Old Hanower RBd SR 3072 0o oooo 5485 [ 2-lane 14 | Mo | Mo Wi Menges Mill Bd T-376 £ i 2461 & 1A I 5 3.00 .85 1117 0.33 262 0.77
5] ol Yotk Twp 4-Leg Minor-Street Stop-Controlled Hallywood Or SR 3023 aoz0 0312 | 10933 Z-ane | MOA | MIA | NS [ RIS Lancaster Auve { Mall Ent Local Fid ! Private Dw L) A 632 A ) i) K} 260 .47 1,348 0354| 222 075
g o Dover Twp 4-Leg Signalized Carlizle Bd SR 0074 0760 1812 | 21047 | 2-lane [3SMPH MIA | Mo A Fuoz Fun Bd ! Alka Yista Or T-518/T-945 A 14 2862 |25 MPH 1A A E] 3.80 2.B6 0.573 0.33] 336 0.70
g ok Fairview Twp 4-Leqg Minor-Street Stop-Contralled ‘wyndamere Rd SR O1FT 0220 0000 | 4643 | Z-lane [ MM | NIA | MIA A Salem Rd SR100T{T-654 [0010¢ MG (0000 NMA| 4225 | MiA e 1] 13 2.60 153 1348 032 278 0.63
g ‘o ok Twp 4-Leg Signalized Springwood Rd SR 200z 0060 0366 | 1697S| 2-lane [SSMPH M4 | Mo i [fa Chestnut Hill Bd T-714 Ty Ty 4575 3 MPH  MMA | WA 21 4.20 3.21 0.573 035 385 0.64
] o Jackson Twp 4-Leg Signalized Lincoln Hiwy SR 0030 0150 217 | 16801 2-lane [40MPH MIA | Mo A Biesecker Bd SR 3061 o110 0o0g 2179 [45MPH WA Mg | 22 4.40 3.47 0.573 0.33] 409 0.2
g ‘o Dover Twp 3-Leg Signalized Carlizle Bid SR 0074 [I] 2218 | 21047 | 2-lane [3SMPH MM | WA Yes Davidsburg Rid SR 4005 0200 31 5223 | MM Yes | MiA 15 3.00 21 0.952 033 27 0.60
g ‘ol “tork Twp 4-Leg Minor-Street Stop-Controlled Grantley Bd SR4001 om0 1223 B337 | 2-lane MIA 18 | NIA M Monument Bd Local Bd M Ml 4140 | MMA MIA 7o 14 2.80 200 1.348 027 258 0.53
5] “ork | Dover Twp ! Comewago Twp d-Leg All-'w'ay Stop-Controlled Canal Rd SRO321 Q040 2961 | 3503 | Z2-lane |OMPH MIA | NI i Bl Rd SR 4001 0z30 aoon M5 | M4 [y If) i sk} 4.60 3594 1.283 017 443 0.55
i) ark Spring Garden Twp 4-Leg Signalized Prospect St ! Mt Rose Ave SR 0124 a0z0 0000 | 13425) 2-lane [35MPH MNIA | Mo Mis Ogontz St T-332 M M 3871 25MPH WA NI 17 3.40 243 0.5v3 0d1) 303 0.54
g Wtk York Twp 3-LegMinar-Street Stap-Contralled Pawder Mill B4 Laocal Bd A M 3740 | Z-lame | MMA | Ma | Na M Tyler Bun Rd SH 3056 aoia aoon 7185 | MA NS M s 3.00 227 17 028 280 0.53
g ol Jackson Twp 4-Leg Minor-Street Stop-Controlled Lingoln Huy SR 0030 01zo 0000 | 4283) 2-lane | MM | NIA | MM | NIA Big Mount Bd ! Labott Bd SEA0S1! T-458 | Q0104 MiA ) 0000 ! MiA| 2761 i) ) 50 I} 3.60 295 1,348 0.20] 347 0.5z
g ‘ol Hopewell Twp 4-Leg All-t'ay Stop-Cantrolled Plank Rd SR 2074 Q070 0000 | 5233 | 2-lane [4SMPH MIA | MIA | MM Mt Olivet Bd ! Bowman School Rd | SR2035/T-433 | 0090/ MAA [ 0000/ MIA| 2513 A It i) 7 3.40 278 1.283 022] 326 0.45
5] ol ‘windzor Twp J-Leg Minor-Street Stop-Controlled ‘wiinterstow n Bd SR 0024 0z50 fuu]uli} G135 | Z-lane MA [ Mo | Mo ) Dk St Sh 2063 aoia aoon 2537 A A | A K} 260 135 117 0.5 24 0.43
i) “arl “ark Twp 4-Leg Signalized 5 Queen St SR 0074 0570 1543 | 15927 Z2-lane |35MPH MIA | Mo Il Acco O Lacal Rd M M 763 [25MPH 1A 1A 3 2.60 175 0.573 050 218 0.43
5] otk Dover Twp 4-Leg Signalized Diavidsburg Rd SR 4005 L0 ln] 0000 | 5544 | Z-lane [40MPH MA | Mo i Salem Church Rd SR 4003 o030 aoon 4133 [d0mMPH WA i 17 3.40 263 0.573 033 312 0.43
g otk Lower Chanceford Twp | 3-Leg Minor-Street Stop-Controlled Delta Aid SR 0074 0130 0000 | B160 | Z2-lane | MM | Mo | No i 112 Holtwood Fid SROSTZ aog 0000 | 3643 ) M4 Mt [yt 14 2,80 225 117 0.28] Z65 0.40
g Wtk Daver Twp 4-Leg Signalized Eazt Berlin Rd SR 0234 afvo 0000 | BBST | Z-lane [4SMPH MIA | MNa M Salem Church Rd SH4003/T-528 (0040 M) 0000 /M4 | 5312 |[40MPH  MIA M 20 4.00 351 0573 033 384 0.33
5] ol Mewbemy Twp 4-Leg Signalized Oild Trail Bid BR 0332 { T-65| 0060 { MAA|0000 ¢ Nid) 3255 | 2-lane [40MPH WA | Mo lta} “r'ocumtown Bd { Bobinhood Or SRO332/T-322 |0060! M| 0000 WG| 3036 [35MPH 6| M 16 .20 273 0.573 0353 502 0.3
g ‘vl Carroll Twp 4-Leg Signalized Blue-Gray Huy SRO01S o120 0334 | 27043| Multi-lane| MIA | MIA | MIA | MM Baltimare St { Old Mill Rd SEOO74/T-871 | 110/ A | 1054 TNMA | TE2T i) 1A | M 27 5.40 4.95 0.203 050] 518 0.21

5] ol Spring Garden Twp 4-Leg Minor-Street Stop-Controlled Richland Ave SR 3054 a0zd 2543 | 17440 Multi-lame| MNIA | BIA | MM | RIA Kings Mill Bd T-323 & (i) Ly} A A | A 17 3.40 .06 0,381 048] 524 015

g ‘ol “tork Twp 4-Leg Minor-Street Stop-Controlled 5 Queen St SRO074 0550 0784 | 13940 2-lane MIA 18 | NIA I Allegheny Or ! Private Dwy Local Rd ! Private Ow M Ml 93 A ) 7o 13 2.60 243 1.348 023 256 013

g “r'ork ‘windsor Twp ork Twp J-Leg Minor-Street Stop-Controlled Cape Horm Rd SR 0024 0420 0000 | 24603 Z-lane MA | Yes | Mo M ‘windsor Bd SR2031 0120 2521 G435 [ N M M 22 4.40 4.76 1117 017 4.355 0.12

g ol Dover Twp 4-Leg Minor-Street Stop-Controlled Cailisle Rd SR 0074 O7E0 1345 | 21047 E-ane | MIA | MIA | NEA [ M Qlakland Aid T-821 Il A 2564 | N4 ) S0 16 3.20 3.08 1,348 013) 318 0.0

g ‘ol Spring Garden Twp 4-Leg Signalized Market St SR 0462 oo 0000 | 25067| Multi-lane| MIA | MIA | MIA | R Belmaont St SH3027 ! Lacal Bd [ OO0 WA | 0713 M | 0005 | MIA 1A [MA| 25 5.00 5.02 0.203 0s0] 501 -0.0
5] ol Conewago Twp 4-Leg Signalized Canal Ad { Canal Aid Exit SRO321 [0 (u] 0000 | V533 | 2-lane [40MPH MiA | No ) Susquehanna Tr T-356 Il A 4522 |40 MPH 6| M 15 .00 302 0.573 0356] 301 -0.0
g ‘ol “tork Twp 3-Leg Minor-Street Stop-Controlled Camp Betty \washington Bd SR 2005 0040 0oo0 7836 | 2-lane M& | Mo [ Mo I Chestrut Hill Rd T-E52 ) 1A 5951 | MM ) 1 15 3.00 3.02 1117 0.23] 300 -0.02
g ok Carroll Twp d-Leg Signalized Blue=-Gray Huy SR 0015 0110 0000 | 27043| Multi-lane|  MIA | NS | BIA A Harrisburg St { Mountain Bd SR4040 0150 0000 [ 3536 | MM e Y 2z 4.40 4.50 0.203 052 445 -0.05
g ok Codorus Twp 4-Leg All-''ay Stop-Controlled Steltz Bd ! Jefferson Rd SR 0516 a0va 0531 | 4354 [ 2-lane [45MPH MIA | NIA A Blooming Grove Bd ! Sticks Bd SRO216 0230 0000 [ 3578 M & A 13 2.60 270 1283 0.zz2| 262 -0.08
g Yotk | Dower Twp ! Conewage Twp | 4-Leg Minor-Street Stop-Cantralled Eull Bd SR 4001 0210 oooo 9015 | Z2-lane A | MR | NI M Hilkar Aue T-830 (Rl A 4357 [ MMA A 50 13 2.E0 28 1348 0.21 264 017
g ol ‘west Manchester Tup 4-Leg Signalized Lingoln Huy SR 0030 0z50 1215 | 47138 | Multi-lame| NIA | RIS | MM ) NIA Kenneth Rd T-T22 ) A 718 | MA 6| M 23 5,80 G.23 0.203 044 G602 -0.27
g ol ‘west Manchester Twp 4-Leg Signalized Carlise five | Carlisle Bd SR 0074 ovoo 0000 | 21735 | Multi-lane| MIA | MIA | MIA | R Erougher Ln T-811 £ I 5410 | MIA ey N ] 3.80 4.37 0.203 0.53 4.10 -0.27
g 'l York Twp 4-Leg Signalized 5 Queen St SR 0074 0540 o0 161537 | E-lane |35MPH MIA | Yes | MIA Honey Yalley Ad { Coventry Rd Local Ad ) A 2537 [30MPH A | A 3 2.60 3.15 0.573 0.35 2.80 -0.35
g ‘ol Dover Twp 4-Leg Signalized Carlisle Rd SR 0074 0750 2943 | 21047| 2-lane [3SMPH NIA | No I Emig Mill Bd ! Private Dwy T-803 1 Private Dwy L) 1A 5352 [35MPH ) 1 5 3.00 358 0.573 0.33 313 -0.33
g ok Dover Twp d-Leg Signalized Carlisle Bd SR 0074 [I] 0000 | 21047| Z-lane [3SMPH M4 | Mo A Hilton Auve ! Private Dwy T-510{ Private Dwy N T 4357 |35 MPH  MMA Y 14 2.80 3.40 0.573 0.34| 300 -0.40
g ok Yok Twp 4-Leg Minor-Street Stop-Controlled George St SR 3001 0330 0000 | 7385 | 2-lane | MMA | MIA | NS i [fa] Grantley Rd{ Joppa Rd SR4001/ T-508  [0010¢ MiA [ 0000 ¢ Ni&| B337T [ M4 i [fa] 40 13 260 314 1348 013 270 -0.44
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HSM Network Screenings
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Network Screening Limitations

1. Pennsylvania does not currently have SPF equations for various
facilities such as roundabouts, ramps, ramp terminals, and
freeways.

2. Pennsylvania does not have SPF equations for Fatal / Injury
crashes.

3. The initial segment crash clusters are based on primary or

secondary, but not both.
4. Intersection crashes account for all crashes within 250 feet.
- Tight intersection spacing requires further analysis.
- Intersection related crashes outside of 250 feet are not

included.




Network Screening Findings

Observed | Predicted Expected
Observed . .
Crashes/ | Crashes/ | Overdispersion W Crashes / | Excess
Crashes
Year Year Year

11 2.20 0.71 1.348 0.51 1.44 0.73
12 2.40 1.33 0.187 0.80 1.54 0.21
5 1.00 0.47 1.117 0.66 0.65 0.18
6 1.20 1.00 0.982 0.50 1.10 0.10
5 1.00 0.79 1.117 0.53 0.89 0.10
6 1.20 1.06 1.348 0.41 1.14 0.08
6 1.20 0.93 0.381 0.74 1.00 0.07
6 1.20 1.13 1.117 0.44 1.17 0.04
9 1.80 1.82 1.348 0.29 1.81 -0.01
5 1.00 1.09 1.348 0.40 1.04 -0.05
5 1.00 1.16 1.348 0.39 1.06 -0.10
6 1.20 1.38 1.117 0.39 1.27 -0.11
5 1.00 1.21 1.117 0.43 1.09 -0.12
6 1.20 1.48 1.117 0.38 1.31 -0.17
5 1.00 1.28 1.348 0.37 1.10 -0.18
9 1.80 2.23 0.381 0.54 2.03 -0.20
10 2.00 2.91 0.203 0.63 2.57 -0.34
7 1.40 1.95 1.117 0.31 1.57 -0.38
12 2.40 2.97 1.117 0.23 2.53 -0.44
7 1.40 2.37 0.381 0.53 1.91 -0.46
13 2.60 3.98 0.203 0.55 3.36 -0.62
6 1.20 2.13 1.283 0.27 1.45 -0.68
22 4.40 5.70 0.203 0.46 5.00 -0.70
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Network Screening Follow-Up

« Analyzed the highest excess value for each segment and
intersection in each County.

« Completed a field view, detailed crash analysis, and
determined potential improvement considerations.

« The top locations accounted for 19 intersection related
crash trends and 11 segment related crash trends.

« Seemingly obvious issues were revealed (i.e. missing
warning signage, lack of protected phasing, etc.)




Uses/Benefits of HSM Network Screenings

Help select HSIP project sites
Help select LCSIP projects

Refer to these county reports when providing design project
crash analysis
— Can be used in place of CDART Homogenous list comparison to crash rate

Provides a fair comparison of locations based on:
— crash data

— facility type

— operations data

— geometric data

Does not favor locations with more exposure

pennsylvania
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PennDOT Highway Safety Manual Training

I/

e 2/5/2019 - King of Prussia, District 6-0
e 4/10/2019 - Grantville, PennDOT EPTF

d 1.5 Days Long

A All classes include an afternoon session dedicated to using HSM
analysis tools

A Contact RA-PDHighAdminTrain@pa.gov to enroll



mailto:RA-PDHighAdminTrain@pa.gov

Questions????

Benjamin Brubaker, Senior Traffic Engineer
Gibson-Thomas Engineering

ben.brubaker@gibson-thomas.com

Jeff Roecker, Senior Traffic Control Specialist
Pennsylvania Department of Transportation

jroecker@pa.gov



mailto:ben.brubaker@gibson-thomas.com
mailto:jroecker@pa.gov

